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(54) Title: ELECTROLYTE FOR ELECTROLYTIC CAPACITOR. ELECTROLYTIC CAPACITOR AND PROCESS FOR PRO- 
DUCING TETRAFLUOROALUME^ATE SALT OF ORGANIC ONIUM 
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(57) Abstract: An aluminum electrolytic capacitor comprising a positive electrode, a 
negative electrode constituted of aluminum and an electrolyte containing an onium salt 
of flunrinated anion, characterized in that the concentration of water in the electrolyte 
is 1 wt% or less; an aluminum electrolytic capacitor characterized in that when the 
surface of the negative electrode of the aluminum electrolytic capacitor having been 
heated at 125'*C for 50 hr is analyzed by X-ray photoelectron spectroscopy (XPS), the 
peak top of A12p spectrum is in the range of 74.0 to 75.8 eV; an electrolyte for elec- 
trolytic capacitor, comprising a tetrafluoroaluminate salt of quaternary cycloamidinium 
and a solvent wherein the total content of specified impurity compounds is 0.6 wt.% 
or less as well as an electrolytic capacitor comprising the electrolyte; and a process for 
producing a tetrafluoroaluminate salt of organic onium that is useful in, for example, 
an aluminum electrolytic capacitor. 
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^^0<^t^x^\c^£\}. ^mm^mm (esr) m<D7^ys^\^<Di&r. -ff:^ 

A<^x b 7:7/1^:^0 r/v 5: :/^i^tJ«^^K^-^%U. ;5^o±|5 (2) ~ (4) ^ 

i -IT'nbr/vS. n-:/^/^S> n-^l^^/^Sx n-^^iyju^m^o^mm 
n^^i^/l^g^^m^ 3 ~ 8 (75, 0* U < ftj^*^ 5 ~ 7 <7)iXi5' n T/^=^/l^S;6S 

«:Wb-CV>-C^>J;<> UT«. tI^^'^Sx 3:9^/^S> n-T'df 

/l^S> ri-':f'f'jvm. n-^^^^/^Ss n — ^'3E^'>/V'S^<^i^ 

1 ~ 6 <DTJ\^-^J^y^ ; i/iJ^ ci T'ci fcVwS, i/iJ' n y^>'VS. n^i/^/l^ 

/I'S. •^-7^/V'^^<^i^mi^ 6 - 1 0 <^T y — /l'^ ; ^.^/i^/^Ss 7 a^:^'^/l^m. 
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^i^A'^^ r^/^. i/'T/S. :fy/U:^^->jV'm. Jii^/v^ywS, 

n — ^^'^/VS. n -^^l^;vmm<Dm^m. 1 ~ 1 2 (DT/^=3r/^S ; 

ir-7'f-;vm^(OmMWi 6 ~ 1 0 <?5T y — /l'^ ; ^Vi^/l'S. 1 -:7 3.::i/^3i^/V 
t KP=¥ix/^S. T^yS. ixTy^> ;*/VJi?=arv'/V^, S. 

J^ev^;5\ XfiWi-^^-a-liiKi^ pjfe^J^^^lif^^h^VNffi^ 

(1) ^-e^$tbS{b-^«^?ix R^'-R':RtJ«x;6>eJ3l^^tt5^lc<^)2 035ssv^ 
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l-a:^/P-2, 3-i?7«^/W ^i5^>^y-l>^^ 1. 2. 3, 4— T^h^P^^ 
(1) ^<Dit^m(D^^Miit. ®^99JJJL_b. 2 8 1 £^T-C*fe . 

-^^/l^Ss n-T'nfcr/VS. i -IT'P tr/i-S> n-'f'^/l^m. n ^^/^/l-Sx n 

-^^iy/V'm^(Dmmmi i ~ i 2 . 1-4 or7w=¥/^s:65^if e>tt 

:^^/V-^x i/j5'o-.^ix/l.S^^^^3~l 2, #tc:j*j^m^5~7(Z)v'i5'nT 
S^(?Di^^^6~l 4. #tc:«:^^^6~l oory— /vS^5^lf ^nSo 

^m\^X\f^Xi>i:<. i!»i)^^m^t\^X\ts t^^/v-^. ^^/v^s n-T'dtf 
/l^S. i-l/nf/^S. n-:;^^/^S. n-^i^'^^/WS. n-^^l^^i^mm(Om 

/i^m. 't'7f-/i^mm<ommwc e ~ i o (or y — ; -oi^/i^m. ^ ai^^/v-s. 
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T^ySx -hoS. i/T^S. ji&^^^TK'^-^/^S. 

r/^/i^^. n n -^:3ri//^S^(Oj^*^ 1 ~ 1 2 (^T>'l-=3f->'V'^ ; 

-j-7^/VS^<;D^m^ 6 ~ 1 0 (DT y — /VS ; ^ V-^^/W-Sx 1 - 7 

^af^/l-S; t Kn^^f^ix/^^x T^/S. ^hng, ixT/S, ;*/l-JJ^^^^/^^. S. 

(2) ^-e^^^vs^k-a-^j^. R"~R":Rt5x^/^l^^^^^^^5^£l^<^2o;iS5: 
(2) ^x*m^fi^i\:.-^m<DMc^mt\.xn.. 

N-j?«'?-/^-N— (2— ^'^^■y^T^ /— ^I'^/l') Jj^/WAT^ K N — ^^/V-N 
- (2 -T^'^^/l^T^ tJn/I^ JnT^K> N- (2-3i^yVT^ 

^V^) -N — P«^/'^-JJ^/V'^T5: b\ N — ^^/l^-N- (2-3i5^/^r ^ /-^^ 
/l^) Tfxyl^AT^Kx N-T^f^/V'-N- (2-n-7'otVVT^/-J^^/V) Ji^/V' 
AT? K N- (2-j??^/VT?y-3^^/l') -N-n-:/ntf/V-7}>yPAT? 
h\ N-::^^>'V-N- (2-p«^/WT?/-3i^yV) sfv/WAT? K. N- (2- 
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( 1 - ^ ^/W- 2 - ^ ^/t'T 5 / Jtv^V-AT ^ N - 7« ^/V- N - 

(2— p«'^7l/-2-7«^yl'T5 y-^'^/W) JJ^/V^T^K N — :;^f-J'l'—}<f — 

cn^/l^) xi%/WAT5 N- (2-^V-:?/l'T5>'-^^/^) -N-p« ^9^/^-:^^ 
/^AT5 K. N-jjt^/t—N- (2-p«^/WT5/-::?'nfcr/l^) 7j^/WAr5b% 
N-3i^/V-N- (2-3i^/l^T5 7-yntf/V') i^;VK7 %\^^<r>i^Ji\yJ>.T ^ 

N- (2-p«^/^T5 y-^^/l') T-febT5h% N- (2 -3i^/WT 5 / - 
^/l') -N-^^/i^-Tir hT5 N-^i^/l^-N- (2 -m^/WT 5 7 
^/W) TirbT^Ks N-t^^/V'-N- ( 2 - n -:7'n fcWT 5 7 -^^^^/V) T 
-febT5K. N- (2— 7<^/^T5 -N— n-:/t3 fcV^-T-fe hT 
5 K> N-j^J^/W—N- (2-7«^/l'-2-n-yi3tr/WT5/-^^/^) T-fe 

bT5K. N- (l-p«^/l'-2-p<^/WT5/-^^/V) -N-n-:7'a tr/P 
-TirbT^K N-T^^/W-N- ( 1 -p{ ^/V- 2 - 7 ^/V-T 5 / -^^/l^) 
T-fehT^Ks N-?<^/^-N- (2-7«f^/V'-2-7^/VT5/-^^/l-) T 
•febr5h\ N-3i'3^/V-N- (1 -p«^/l^— 2-^^/VT5 y — ^5^/1^) T"fe 

bT5Ks N-^^/l^— N- (2-:7ai:=.7l'T5 T-fehT5K> N 

- (2-7 =rj\yT 5 7 -^^/v) - N - :7 = Tir b T 5 K, N - ( 2 
^/vr 5 y -^^/W) -N-:7rc:::z/^-T-fe br 5 Kx N — ^^^v^/W— N- 

(2 -7 ^/i^T 5 7-^^/1^) TirbT5K> N- (2 -^>'i^/VT5 y 

r5h\ N- (3-^^yUT5 y-7"nfcVV) -N-7 '^^/t^-Tir bT 5 b\ N 
-a:^/l/-N- (3-^^/VT5/-:?'ntVl') TirbT5b\ N-^^/V'-N 

- (2-7^/l'T5y-:7 3ic=:l^>') r-febT^K. N-oc^/U-N- (3-7 
^/i'- 3 -7 ^/l^r 5 / -Zfxi if/W) T-fe bT 5 K^tOT-fe bT 5 K ; 

N-^^/V-N- (2-7^/1^X5 7-^^/1^) >^nfc"';*-^'T5 b\ N- 
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( 1 - 7« ^/l^- 2 - ^ ^/i^T ^ y -ai^/i^) >^r3 f:^:/T 5; N - 7^ ^/l^- N 
- (2-^^/W-2-7<^>'WT$/-3i^/l') :/n tf;^-i^T^ K< N-^i^/P- 

^/^T5 /-:/n tVw) fc:°;^>T 5 K. N- ( 3 -^i^/wr 5 7 - f 

10 N-^'^/i^-N- (2-^^/U'r ^ y-^^/v) ::^^>'vr^K n-^^^/V'- 

N- (2-^^/t'T^ y'-a^^/t') ^V^/T^b\ N-t^^/^-N- (2-;^ 
'^/VT5/-^^/l') ^=^r1^yT^K^ N-^^/V—N- (2-^^/^X5:7- 
cn^/^) ^T'^/T^K N-Tf^/W-N- (2-^'5^/VT^ y-J^'^^/l^) 

15 N-;»«^/W-N- (2-^^/^T^/-^^/^) ^^"^-fl^/r^V. l^-zf'f- 

/P—N- (2-3^^7l-'T^ y-^'^^/l') ->^f^/WT5:K. N- {2--:f^/l'T^ 

N-;?t'5^/V-N- (2-7^^/t'T^ ^i^XT^K^ N-^^/V- 
N - ( 2 - 7^ ^/i^T ? y - oc^/w) 7 ;^/WT-fe h T ^ Vm(D^^mT ? K ; 
20 N - ( 3 - p« $ y - :^t= tvv) — r h 7 ^ ^ W ? 2 - 

1, 6 -v?Ti^*-V^5^ py:^^'- 2-;^>'^ N- ( 3 ^/VT ^ / t:' 
/V) -^:3rf-7<^l^W ^ 2-;^->'. N- (2-p«^/l'T^ y-^^/V') - 

25 ^<^T ^ Vit^mmifhfl^o 

- (2- 1 Kcidf->:7^nlf:^>') N- ( 2 - 1 Kn ^i^m^/W) -N- 

(2-7«^/^T5 y-ai^/l^) T-fehT^K N- (2- (2-1; KndrVcn^ 
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^y'W) -N- (2-^9^/WT^>'--3^^/^) T-febr^Ks N- (2- (2-^ 

(2- (n-y^:/-3-2j->'— f/V-T^y) -N-y "^^/w-r-fe 

bT^ Kx N- (2- (::^n/-?^/-3-;i->'— f/w-T^7) -^^^/w) -N- 
T^^/l^-T-fe hT^ K> N- (2-fc KndE^Sx-3-7«^/^T5y-:rnfcVl') 
-N-p{^/^-T-fe hr? K. N-ixry N- (2-ac5^/i^T^ /-^ 

N-^'^/l^-N- (2-;>«^/VT^ /-^^/W) JJ^/V-^T5K. N- (2-3i^ 
/^T^Z-^^/l^) -N-;^5^/V-7i^/^AT^ h\ N-J^^/l^-N- (2-^^ 
/l^T 5: / -zsu^jiV) :^/l'JxT ^ N - ;?« N - ( 1 - P« ^/W- 2 - p« ^/V' 
T^/-^^^'^) Ji^/l^AT^ b% N-j?«^/^— N- (2-p<^/V-2-^^/VT 

7P) 7iN/^AT$ Ks N- (2-^^/VT5: y-^^/W -N-:7 3i^/P-*/V'A 
K. N-^>^i^/^-N- (2-7«^/l'T^y-^^/^) ^^J^/WAT^K. N- 
(2— ^:/i^7^T^ /-^'^^■/V/) -N-;^'^/!'— si^/i^^T^ K^(^;ijN/^3.T 5 
K: 

N - ( 1 - ^A— 2 - T 5 / ai^,n>) T-t b T 5 N - ( 2 - ^ ^/V- 
2 -T 5/^^/1^) T-fehT^K. N-T^^/l^-N- (2 - ;^ ^/l^T ^ y 
)V) T-febT^K. N- (2-p«^/^-2-7«^/VT^yj^5^/W) T-fehr5h% 
N-^^/l^-N- (2-p«'5^/V/T^/-^^/^) T-febT^Ks N- (2-:3^'5^ 
yVT^/-^^/W) -N-^^/W-T-fe: br ^ b\ N-pJ-^^/l^-N- (1-^^ 
7W-2-p<'5^/^T^y-^5^>'l') T-febT?b\ N-p^^/l^-N- (2-p<^yV' 
-2.-:^f-?vr ^ J -^^'^A^) T-febT5b% N-^'^/W-N- (2-73i^>'W 
T^y-m^yW) r-febT^b\ N- (2-;?«^/^T5/-^^/l') -N-^^^ 
cr^/V'-T-fe bT5 b\ N-^^'i^/V-N- ( 2 ^/l^T ^ / -a^^yl') T-fe b 
T^b\ N- (2-^>'i^/^T^ y-^^/V) -N-T^^/W-T-fe bT^ K^<^ 
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cn^yl') ^T'^yr^Ks N-p^^/V'-N- (2-;?«f^/l'T^ /-:3i^>'^) 
N- ( 2 - 7« ^/I^T ^ y -^^/l^) ^^v^/l^T ^ K^<D^#;^T 5 h*^^'^m&)^i: 

T^/^i^/v-) T-fehT^H\ N- (2-^^yW- 2-^^/WT5 y^i^/V-) T 
-fehT^K. N- (2-^^/V'T^ /^^/l^) T-febT^h\ N- (2-T^7 
^^/V') -N-^f^/l^T-fe hr^ b\ N- (2-c3^^/l'T^ -N-^ 

N - p« N - (1-^ ^/V" 2 - 7< ^/V'T ^ 7 T"fe h T 5 N - 

7« ^/V- N - ( 2 - 7« ^/V- 2 - ;^ ^/i^T ^ y T-fer h T 5 K^<D®^S 

tt^i^^^^'t-^^-rS (2) ^<^'fb'^J^<D^5-^ftf*x ji^iobj^-b. 4 0oex 
T-Cfe5;as. 110eA±s 2 2 OOTT^feSr ^;35^V\ 

^^/wS, n-iiT'otr/wg, i -iT'o If/US, n-::/^/^S^ n-^:/^/^Ss 

n — ^^i^/i^mmcommwc 1 — 12. m^n^mwn 1 ~ 4 (or/V'^/i^mii^mifh 
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%^bt:v>T^>J:<^ bTf*s ^^/I'S. ^^/v-S. n-rT'nfc' 

/l^S^ n->^^/WSx n-^^-^/VS. n — 

/i-Sx -^-^^/vS^Oi^miSie ~ 10<DTV —/^m ; ^i^i^/i^S. >'m;^;.'5^/V'S, 

T^ym. i/TyS> Ji^/t'^/t'Sx 

1, 2-7^^1-vS. 2, 3— :h75^w>'^^Oi^m^6'-l 4. #tc:f:i6(Z) 

n -^>^/i^m. n -^^v^/^^^(Dj^^#: 1 ~ 1 2 (DT/U^/l^m ; 
6 ~ 1 O <7)T y — /H^ : ^i^i^^/WS. l - 7 
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^/wS: t Kn^^'^/i^^H T^/S. ->TyS. R 

1) -r ^ y 

1, 2 -v^^^/W ^ :$^>^y ^^ 3-7{^yl— 2-n-!>>"7^i>'/W ^i5^>^y ^'s 

2) 7" h7 1 t^y 5*:^^^ 

15 1, 2-i;?7«5^/l'7" h7t Kafy ^ v^Vh 1, 2-i;^3i^/l'7^ h9 t Kntf 

pt'^^/WT" h7t Knt'y ^i;?^', 1, 5-s;?Tif t-'e^iJ^n C4. 3. 0] 

20 2- (2- -cKa^Srv-) rc^/v- 3 -^^/W ^ i^>^y 1- (2' -fc 

-r^t5^yy>'> i-3ih^^s/pi'9^/w-2-^^/w ^tj^v^y i. 2-i^p«^ 

(3) ^-T?^$n?)ft^6*iJfc^jNe«^f*> i-:i^^/^-2-7t^/w^^>^y:/. 
25 1, 2. 4- h.y ^i5^>^y 2, 4-i^7«^/w ^yy'y 2-4 

l-#^-rs (3) ^■c^$^S^b-^i^<^:»'^^*J*> ji#loo^±. 
4 0 OfiATT'fcSds. llOBAi. 2 2 0iJATT?fe6r i:;ds#v^ 
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J^^/VSs n-y^y^j^m. i-lT'nlfyVS, n-:/^7VS. n-^i^^ 

/wSs n -^^-wi'S^o^m^ 1 ~ 1 2 . m^ummwc i ~ 4 (Z)T/w=af/V'»s 
'^y^/\ym^<o^m^ 6 ~ 1 4 . matmmm. e ~ 1 0 (dt y — /vs^^^^f hti 

10 ?lr:tb-CVNTt>i<. ib^ib^^mmmtVXit. ^^/i^S. n-^cit^ 

i-yntf/W^, n-^-^/i^Sx n-^i^'5^/^S. n -^^v^/i'S^<Di^ 
1 ~ 6 <DTj\^^/V^ ; i/^ a tW-S^ v"^ n :f^ju^^ i/^ n-^^'^/u- 

:3fi^/i-S. T^/S, i^rym. ;*/WJJ<^i//^^x ^tJ« 

25 ry— i^i/^^&s^tf ^ttSo 

^^^/l^S. n n-^=¥->/VS^O]^^^l~l 2(7)T/^^/^^ ; 
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'ry^A>^W^<0^%W. 6 ~ 1 0 y — /V-S ; l - 7 31 ^yl'ai^/v 

^/t-^; t Kndf-:xyw^, T^y^. ^hn^, i^T/S. ^ 

(4)^"e^$nS^I«Bi^^b'^i^<Z)mMf*. l-^^/w-2-^ 

1, 3. 4- b y y^/w ^>5^i/y =^!>i^"efcSo ^^hn.. '9^^^-b'^)AM^fh 

4 7 0]$J!.T-efcS^s. 18 0£A±. 2 9 0.ieAT-C*>5wi:;iS^vs 

2|c^pji-*5v>Tf*. mmWL'^<r> (2) ~ (4) ^-e^^^S'fb'a'^i^t^^*)?)^ 

0. 6fi»%OT-t?fc5r^^#mti-So (2) ~ (4) ^-Q^^MWL-^m 

(2) ~ (4) ^(owL^moymmi.. %MWL^^^-t^^h\^^^'^. ^Wb\^ 

(1) ^(n>m.(r>ti^ir^y^m't^ ii^ (3) ^T-^^tt5#it^T^ i^Wt:-^*^ 
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(1) ^(r>m.(r>'^=J-yir-^%^\^\i^ (2) ~ (4) is^xn^f\.^\Y,-^miim 
#b-cv>;5o ^<^^^. (2) ~ (4) ^(ZJ'fb'^W^ mffl0e«4'<^|gSi:L-c. 

nmm.^<r> (2) ~ (4) ^©^k-g-«^<o«^^{g^-r5:^i£i:b"C{i. cd 

15 v\ 
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Y 

10 .mi!i»5 (1) ^-cm^^^M&s^(Di^^^A^-^^^^^. (1) ^-c^^tL 

(1) ^T'^^tb5m^(^:^Sr^A/T*V>6m'^. (1) ^-e^^ti^S 

iiSti 5 0 0 0 p p mfiAT. 0* b<ttlOOOpp mUT. <t ?) 0* U < 
1 0 0 p pm^^AT<?^t><^^ffiV^5o 

j^^bfct><?D m^itsi^m^Q - 1 8 6 0 5 4^-<^m^mm ^m\^^xhx^\ 
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(5) ~ (7) : 



n-:/Pt:Vl-S. i->^nt:Vl-S. n->^5^/v£, n — n-^^i/ 



QOH 

QROCO2 
QX 



(5) 
(6) 

(7) 
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I 

R4-A*-R2 (8) 
I 

Rs 

(8) ^^c::feV>T. R,~R4 ■C^a$n5T7l'=¥/V'Si; bTtt. p« ^/l^S. ^ 

^/V'S> n-:/otf/^Ss i -yxitlf/V-m. n-zf'f-jum. n-^l^f-Jl^m. n 

— 1 ~ 2 0 CD, j; 9 ^ b < itmm^ 1 ~ 6 OT/P^/U'^ 

/V^. 8 ~ 2 0 <75, J; b < {^/^^^ 6 - 1 0 <DT 

/W^ 7-20 J;t3iif^b< ft^^l^ 7 — 11 <DT 

mmm^:^^=-^j^. mmm4^^y^v^j>^. mmmmnkTXi^='^j>>. t>'^ 
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N-^<5^/W 5i?'>^y ::rr>A, 1, 5 ->?Tif fv^iS^ n [4. 3. 0] / 

1. ^j5^>^y 1. 2. 3-hy7«5^/w^>'>^y 

l-cn^yl.-3-7?^/l.^5^/y 1-3^^/1.-2. 3 - i;?^? ^/W 5 
V'yi^^s 1. 2. 3, 4-TY9;^^r^^ ^yy))t7J^. 1, 3-i;?:3z^/W 
^i?'>^y!>A, 2-01^/1.-1, 3-i>^^/W^^>^y 1, 3-S^p{^ 
./I— 2-n-:ralf/W^i^^>^y ^/ix, 1. 3-i^^^/W-2-n ^^^^/W . 

^^yyt>^^ 1, 3 - i;?;?^ ^/i^- 2 - n -^T'^/w^ 5 y A, 

1. 3, 4- hy ^^/P-r ^j5^:/y 2-cn^/lx_i, 3, 4_j.y^^^j^ 

5:$^yy e^A, 1. 3-i;>;>«5^/V-<i/>^^ ^^j/y T>A, l-yaL=.jU-3- 
^^/W ^:^^>^y 1 -^>'i^/l.-3-p<f^/W ^^y'y T^A, 

/I'- 2, 3--:?;?«5^/W ^^yy l-^>'e;'/l'-2, 3--:?pJ^/W^^ 

yyi^A, 2-:7ai::i/lx- 1 , 3 - ^/U-C ^ iS^V^ y A, 2 
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1, 2, 3- hV ^i'f^/^y^f ^^.:/V 1 - ^71^-3 ^^:^y 

=^^J^. 3-':?7«^/W ^^J^^^/y 1, 2, 3, 4-T 

-1. 3-v?^f^/W 5i5^>^y 1, 3-v?;>{5^/U'-2-n-yntf/W 

^yyy^i^A, 1, 3-i^^^/P-2-n — <>^/\^^ ^^::/V =-^J>^. 
1. 3-i?p{^yV-2-n-^7'^/W ^j^'^'y =^7^. 1, 3. 4-}>V>^f- 

^jJ^yy 2-:ii^/p-i, 3, 4- hV ^^>^V ^^J>^. 

1 -:7rE:^7P-3 -p<5^/W ^i5^>^y 1 -^i/i;?/W-3-^^/W 

yycut^A^ 1 -73.:=i/^-2, 3-5;?^^/W ^^yy 1-^Vv?7P 
-2, 3-i?^^/W ^^y y =<^i^^ 2-731^^71^-1, 3-i?7f^/W ^iJ^ 

^71^-2, 3-i;?^^7W^^i/y 1, 2, 3, 4-7"h7p{^7W^ 

r ^ t>-etSo Mxf^ 1 -^^7w- 2 -p{^7W ^ t^'y'— 7^^i;?^^7P^— 

^=^^J>^. 5i^T7^^ = l>A, ?iiE^T7i'^^i>A, y V^T7^^;^T>A, ?5{t^:^7 

7K^^t;T7i'^-!j7A^bTf*. M;tfi:/7^^^7Kgl^t;T7i'^:=:!>A, lejl^TK^-ft; 
T7V^rz^7ji.y/i,^ 3i§fBtt7jc^{bT7W^^i:7A (i?T:^3!KT— . 
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^-fbT/v^^l^A^^d^^ffl-e^So bv>„ 

mtT/i^^=^^j>^t\^xn. M;i^^T/^^•:^. y/v*^T/V'^':j-. mMT/u^-r^ 

y i/n r/i', i^— n — y o if/i^oc— T^/P, y :/n bf/Pcn— r/i', n 

\fi!r==-Y^) f\^^<D=-Y^) jvm-^^^-y^i^. :^:?'i5':/, i^iS' 

■xx^i>i-^y^ ;<'f'jV'-y^ x:t^^'^l^s ^l^-^l^^ i/i^V^<^i^'fb7K 

B^^>^^/K ^^i^^^/K i^^-^^^^v'K ^m^^/^^'^^ 

{£<'fe5o tJ^oTXHe^jliifi, T/v^^!>ixM<^Tyv^:=!>Aie:^UT, 10^ 
•rsr i:;05M^b<. iiSS-S^/U'^, 0*b<J*3. 5~4. S^/W'fgF. # 



wo 2004/040605 



:T/JP2003/014014 



41 

2. 5~3. 5^Jl-i^. m^0^V<\i2. 8~3. 2^yVf&-e*>5„ 

^?fev>j; 5tJ:i"S:i^;0S^^b<> iiS^o. 5~o. 8 3^/vf&. m-t.\.<Vt 
0. 58~o. 7 s^/v-fg, #tz:^?*u< Jio. 63~o. 7 ^jy^Wtx^^o ^ 

#{^0. 33~0. 6 7^7W^s i5f*b< }*0. 42 — 0. 5 8 -^e/i^f^. 
*b<fiO. 4 7 — 0. 5 3^/^f^-efe5o 

ffial^s x + y X 6»ST7P5:=^yi^M<^T/V5=^^^^{^:5^^l^T. lO^/i'fl^^IrM 
X. 5 .3; 5 5^^f J-a-. -e >b 8 ^M^^m ;t 5 j; 5 fJ-^ ^ ^ v > J: 5 t-i" 5 r. i: 
;6SM*U<. iiS^i 3 — 5 ^/wit, ^*U<fi3. 5-4. S^/wfigf. 
U<»3. 8—4. 2*/V<?ft3fc5fi'T?fc5o ^3^;^-^e7.i.i|g55S7^y'fb'^-|^T?fc 
Si^-a^f*. ±|B<75^iit«^tt^tb2-4^>'V'<&. 2. 5-3. 5^/W*&. 
2. 8 — 3. 2^/l'^i:?fcSo 

J^m.\z.n\.XT;v^:^t7J>^m'f-WiM(o^A^)A:X. iiSo. 5 — lOf^. if*b< 

{^0. 8 — 2f&, m\^n'^\^<\tO. 9-1. 2*^-Cfe2);&^ 0. 9-lfi^i:i- 
5^. J;«9^^ttJ-mSc 
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l^A^b-^i^^Sr^PU. 5$cv>-C^:^:^::^!>AJtgX^^AP-t-S:;^lfe ; TJi^^^^J^^h 

!>A{b-a*#>Sr^Pb. ^kv^■^7 5'>^t;7K^X'$^^:7s/'^b7K^il^^mAPf S;^^ ; T 
^/Jp-r 6 >5 & ; ^^^^ i^ ^ T A- ^ ^ Aib-^J^ JJi^ 

*p ^v^-e7 y\\Lim'x\%^^ 7 v\\Limm.^mm-^^m mm:t^-9J>^m. 

7 yit7i(^mmtr/i-^=^^j>^ih^^^m^xi'i^KKm\i ^\^^x^m^=^ ^ 
iNt£=sr^*p-r5;^^-efc5o ^miz.m.m'r^7yit:^m. ^^7yit:^m^. r 
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^j$:^m.m^mmi>^^j:\^7!}K ®it-2o~i5o'c. mi^vKit-io^sox:, 

^e>tJ:$f*b<l*0~2 5t:-eSJS?$-^5o :^|s:^e^^il*3V^T«. RfSiS:2|iI(i^ 
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m (£, 25^) ^^•r5^7Km^l^^fflVNSr^36S0^b<. ^fc. ^^14<7) 

^^jagpi 1 o~i 5 o'C"e<^itif^=s:i 0 0 of^mu±miE-t^. -is-Y^^t'— 

;SC1 9 0'C£jt±. 2 5 CCTlcil. Mj^- 6 0~4 OX). ^ItJ^^m^ ( e . 

2 5'C) 2 5sx±xh^mm^. mi^<Dmm&i^n\.x. 2 5mm%&.±.-^tt(D 

1 -^^/v- 2, 3 ^ tJry' y ^!i7A(D7^ h 97/v:^nT/V'^ v^il: 
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/W^^yy — !>^^<^-7^ h7:7/^;^-nT>'V^>'^Xtil. 2, 3, 4 -" 7^ h 7 
0. l~2 Ofi»%co^HT?fc5:ii:;S50^U<. O. 5~ l omS:%<D|5fflt? 

i^i^^y =1— /i^<D7Ky T/V'Sf^w^y ^^—A^Rxf^fD^M-^i^. '>y =''->':^ 

Sii5:»-?^<^?M^i b"C?:i> THy J^^y TiJ' y d;=i h y /W sKy-r 

h7:7/p;rn3i^u:/, j^y :7 5"fbt*=^y f*:^. :!j?y ^^/^^ ^tJ' y i^— h^=Sr 
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*u<f*o. 0 #J;i0*b<j*o. 01-0. iSfi%T? 

?^^Ufc:%<D («aj;t.t^i|#M¥9 - 1 8 6 0 5 4-^^#tJ:|Bife) S^ffiV^Tt J;V^o 

C^JfeMl~2, Jtg^^Jl] 
.1) 3>'7*>'i^^^<^f^^ 
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mim^^itT/l^^='t!'J^id>h^^mMi^t:J^^V. 190mmX13. SmmtJ: 

5 mmmti.x. m^so ixm. mm9 9. 9%(DTJi'^=^^j^m^nm=^^y^ 

>^\Jl^^i^fS^M\^. 2 0 0mmX13. 5 mmtC^l^f bfc t)<DS^||V^fc„ 
±^<U^ff t\^X^ 2 1 8mmX 1 5 0 mmJC^^Ul/tJ?^ 5 2 umCD-^^^^ 

2) 

^bfc^;;i^l 0 p pm-Cfcofco 

^mi 0 OP aiicm&vfc^. 1 2 s'c-ci^K^i^b. :ff7:^m(Dmmmm^ 

^■^gb> t.f\.^m 2 \Z.7fi'f- 1 0 mm* X 2 0 mmL O^^^— ;^ iM^I^^T 
25 ?<5r— 6--ifAbs ^^^cv^t?. i§^'fb«^-T?«bfc:/^/^=?A:a^?3/^;5^p=r 
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-*Pl^«!!S^tt5|^«i<^ X P S : 

10 ^®<DXP S:$>#^ffo:/feio 

Xia3fe«^^:9-^^mf*PHItt^ESCA5 7 0 OC i. XBMtVXAl 

15 UfCo 

mux 10 0 voissjBESrRiAP bfc t ^ (omfimm t:m^ ufco 
1 2 5 'cx 10 0 ^ra<^il:ft?^f^:i^s:^TV^. ^ma^x 1 2 o h z ic:*3Jt 

SB^mWS. 1 0 0 k H z Hl*5tt5^ffiii:^Je*n: (E S R) SrSO^b. fli^n-^ 

mmm2 

25 ibXM- 1 lJ:^i^i"o 

mm^n<:>rco wm^^tubxm-i^^^-to mmmtitmvxM'^np^m. 
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mi 





mmmi 


mmm2 


itmmi 


«»%] 


0.01 


0.6 


3 


I^H^SOA 1 2 PC75XP S CeV] 


74.9 


74.9 


76.0 


MMW(Dm^^M^ CmS/cm] 


24. 0 


24. 0 


24.0 


#tl^tt?5E Cm A) 


0,8 


1.0 


2. 2 






54.8 


54.9 


54.5 




53.5 


53.4 


52.2 


mmmymioh cq] 




0. 062 


0. 063 


0. 061 




0. 063 


0. 065 


0. 112 











mmm3 

1) z3:y'y^:y^m^(Di^m 

P^^J^0.\^ifh<D^. 19 0mmX13. 5 mm^^:^^LTMV^fCo 

^i^^/lC «3tt®'fb*Q!Sbfct>(0^^ 2 0 0mmX13. 5 mmJJI^ifLTffiV^ 
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±^<U^^ t bT, 2. 1 8mmX 1 5 Omm.\Z.^Wr\^1t^^ 5 2 /iin<^-^ = 7 

2) mMm<Dmm 

y ^ yi^^—i^i^m^^\)m^\^f^t:L^i 0 0 0 p pmT?fcofco 
a^a^7 o%T'f^M)o 

{i7 4. 9eV-C$>o72:o 
iti5jM2 : 

fcr^:^tt^=>'•7*:/1^m•^^^i!^$•*T^-ffiv^fceA^f:i^lfiM3 ^l^mi3:ffoT 

Wz^'^t}i>xm.2:Bix^m^\^^'ta Ai2p<^tr— ^ 
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^2 











u. o 




mU^m<DA 1 2 p (DXPS CeV] 


74 Q 


76 0 


CmS/cm] 


24. 0 


25. 9 




1. 2 


2. 5 






54.9 


55. 0 




53. 4 


52, 3 






0. 063 


0. 062 




0. 064 


0. 121 






9 



?^^SS.t)^l^«i(^X P S^*f^fTo;^]^m. A 1 2 p © tr— b ^yz^i-i. 
7 4. 9 e V-efcofCo 

10 m«IIS^L-Ctk$5E«aj2T*d£fflUfc«il?^^ffiV\ mmmti^xTi^}:^ 

15 (DXP S^^-^Pf^^Toytj^ii:. A 1 2 pCDlf— ^ h5/::7'«7 4. 9eV-efcofCo 
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mmme : 

5 1 0 0ml l^— :/F*9li::i -•3^^/^-2-^'?^>'W ^^yy 

.11. 2g (0. lO^/W) . i^ile^^ ^/H 8 . Og (0. 2 0^/^) . 
y-ju27. 2g^tgAb. M^#IS^Tx 1 4 5t:tc:t:8^F^SJ;£:^-^Sr . 
{JlJ:^)> j^^^^/V-l -^^/^-2, 3-:>?p«^/W ^^y^y-lJ^^^flX^ 
10 0 %-t?#fc:o iggV^T (OBLJi^^m^ y :7 ^ 5. ^ ;^ =1 n 

10 (R) $a:7 7;^3lj:^U. ^yi\:,T>^=^^J^3. 70g (0. 10^ 

2 . 3 - ^/W ^ i5^>^ y ^ A ^ium 10 0 %-e#fco k;j&^t^<^ y ^ 

Jim^ftMK'^^yi\:>r/i-^=-^J>>E.7kmmi 3. 8g (0. 1 0^/v) ^u-^ 

20 i^^i^COe-ai^^^^/jlo i{xSJ^2 0. 2g (0. 0 8 S^/i^) ^ tii^/^^"v?fe 

5 1 -3i^/U-2-;^^/W ^t^'V^y ^'d^'fct^— *:JlX^ft8 8%ffeofCo 

2) mmm(omm 

25 ^^}i2 5'C-X?2 4. OmS/cmT'fcofCo m)ll^4't-^*tl.57K^St:i 

4 0 0 p pmT?fcofCo tc:J;i9 5i-*lf 

bfc^^> N- (2-ai^/WT^y^^/V') T-fehr^h\ N- (2-T^/^ 
^^l') -N-ac'^^/WT'fe hT5 Kh N- (2 -^i^/PT ^ / j:-^/^) -N-j?^^ 
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1 -zc^jv— 2 - ^-^yW 5: ^>^y 1 -31^/1^- 2 hdE^^/;j&/P2j?^/vj?« 
3) T/v^=^i>Amj!g=t>'-7'>'i^(Df^M 

nr/^5>'mi£©7-:::^^0 7^5' h>'^iSrfflV>T3£*&mEEl OOV, -Jr— 
100X20 L<DCE0 4MT/V^^!>i»m^»='Vx>^1?-Srf^$SUfeo 

2 5'c-e. 1 0 ov<Dii:?igmffi<SrNiJtJBU 2^^o«n«iK<z)^it^?Ba^ 

1. 2MAi?fco:fco 

1 wm)i^ bra^^^ri^M bfco m^^i^ia^^-^^f* 2 5 rr- 2 2 . s 

T-febT^ K. N- (2-T5 -N-^'5^7V'T'fe hT ^ 

N- (2-7«^/VT5 y^^/l^) T-fehT5P\ 1 -^^/W—B-T^^/W 5i5^ 

y 1 -oi^/w- 2 - 7< b ^/V'- 3 - ^ ^/W ^ y 
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5 K 0 . 2 fi»%^AP U:fco - (Dmi¥?^<^a^^#^tt 2 5 "C-e 2 3. 8 m 

m 6 T*PM b^mfi?^li::> 1 2 - ^ ^/W ^ t/>^ y VSr 0 . 8 fi»% 

^jEjp Lfco 2 5 rr* 2 4. o m s / c mr-fe o tt 

5^ 1. 7AtA-efcofzio 



^3 





mmme 


Jt|{fM3 


i:b|fe^?ll4 




^ (2) ~ (4) -C^^tLS 


0. 01 &sT* 


0.8 


1. 0 ^>tlP 


0. 8 


ft^-fK^^ CmS/cm] 


24.0 


22.8 


23.8 


24.0 




1. 2 


2.5 


1.6 


1.7 
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mmm? 

PFAm%B':^y^=^i^^^yit^^M (4 6. 9M*%7K^I^) 17. 06 g 

(0. 4.0 0^/1^) ^ttii^^. ^mm^^m\^ti:-A^h. 7K^^bT>'w^=^!>^ m 

m9 5. 2S»%) 8. 19g (0. Sr7K2 3. 4 0g^3:!^^SU^ 

2 . 3 - V^7« ^-'W 5: y 1^ A <Z) 7^ ^/l^^^^i^C^ ^ / — /V-;^^ V^T? '^/W 

(1. rSmol/kg) 58. 99g (O. 10 5^/1^) Sri^TU. 

K6 o'cxiw^mwi.rco R^&issriiiiu sj^^^issum. mm^m^i^. 

7" b7 7/V:^aT/V'5: >'^:^<^e^^^^#fCo I(X»(*2 2. Og. mh^fi^h 
(O h — j$?/Ht5l^}i9 6%-efeofCo 

2) m^^<^pi^ 

^-m^^ 7 9 b 2 5 %?tJt<^miil^^P^Ufcio 

^^«2 5'C-C2 4. SmS/cm-CfcofCo I^^tC 7 - 7 b ^-J^l^^ 
b4 O%m!t<^)mfi?l0eSrfiSabfCo nom)ll^c^2 St^tcioltsm^^^^J* 
29. OmS/cm-efcofc„ mfi?lgt'J--^*tb57K^*ttl, 6 0 0 p p m-C 

a. ^T- 

*5 0 /Co 

aT/V^:^m*t(^7-:/^n9;J' ^>'^^^S^^V^T. 3e*&«mi00V. -{r— >^ 
i^-r^l 0 0X2 0L<7>CE0 4MT/V^ ^^i^llili?=^i^■7*^^1^§•f^jiiUf^:o = 
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tmKMmi^^n^ito mm^^m^wsx±(Dmu. ]^mr-v=^--:^i^^^mv 

r(Z)=t^V='>'i^{il 2 OHz {CjottS^«^»:i5 5 5 M F. 10 0 k H z t;i*5 
JtSESR {.mmnMUm \tO. 0 4Q-efeofc„ 

PFAI^^Jic>'7:^=«lc:7 5''fb7Km^ (4 6. 9fil:%7K^^) 12. 79g 

1^95. 2m*%) 8. 60g (0. .105^/1^) ^7i^24. 6 0 g{Z.mMVfc 

2, 3-i;?;^^/W ^^>^y ^*^A(^7y'ffc;iK>Jt<^^^/'-/^^?^ (4. 19m 
ol//kg) 2 3. 80g (o. lOO^/i^) tr^iTb. $^fe:6 O'C-ei^ra 
ig^bfco S^St^^itiib. @?1^:9-;^»Jm. ^^%®*b. n -i/iS' /-/W/O^ 
fe^*ffbTl-J^^/i— 2, 3-i;?^^/W 5i5^>^y-?J7A(0-r hy^ywi^pT 
/V'^:/^J^<De#.3^^^#^o JRSftie. 8g. ityii>^t)>^<D}>—'^Ji-J^mit 

7 3%-Cfco^o 

TFA^%m^^:^=i\^y-yit^^^ (4 6. 9ma%7K^^^) i?. oeg 

(0. 4 0 0^/1^) ^i±i2,^. mt>m^^m\^^i)^h. l-:t^;i.-2, 3-i? 

(1. 78moi/'kg) 56. 20g (0. 1 O 0 ^/V) -t: 1 5 ^^d^J-fTi^T 
b. ^V^-CTK^^bT/W ^ ^ (^ie^9 5. 2fi»%) 8. 1 9 g 

(0. 1 0 0^>'^) 

?lr7K2 3. 4 0 glci^^Sb^tli^^Srl S^^^^ttT^ST bfc, Mmt?3 0 5^m# 

\.fzM. $ ^5 J- 6 0 "c-e 1 bfco Ki^m^'m!^ b. @j^^sr^tsfj#. ^ 

^^%W*b> n->^^y— /^^i^^raWbT 1 2. 3 -i^^^ ^/W 5: 
llltM 10: 

-p-p Km%M.y 7 7.-=i\^^^y vK^ii/^^W. (2 4. 3fi»%7K^^^) 
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2 9. 6 0 g (0. 0 4:tt»=^. ^W^Ti^mtT JV' ^ =^ ^ J>< (M^ 

9 5. 2M&%) 8. 19g (0. ^7K2 3. 4 0 g tzill^ LfcS 

(4. 19inol/kg) 23. 80g (0. lOO^^'V) Sr^KTb. ^^J- 

6 ox:-cimmw:wvito ^j:t>m^m.mv. mj^^^t&m. mm^m*\^. n 
mmm i i : 

P F AtijtLj£:7 7 ;^ =1 JCl^-fkr/V ^ !> ^ (AlgOg) 5. lOg 
(0. 0 ^^ftoA^x ^i^fBTK^^ (4 6. 9fiS%7K^?^) 

17. 06 g (0. 4 0 0^/1-) ^mm.-(^2 OS^Tb^i-fXmri^fCo 9 OX:-X!- 

6 0 bfc^. ^iS^Sr^X?^ bJfcdS ?5 . 1 -^'^/U- 2, 3 - e?^ 5 

-jj^yi; ^tj7ACO;^^/U;^^^<?5^^/— /V-j^^v^T^^/l^^^ (1. 7 8 mo 
l/kg) ^5 8. 9 9 g (0. 10 5^/1^) ^MTb. $?3lC6 0°C"C*l^r^ 

#fCo UMi-t 2 0. 0 g ^ ttii^JO^^t^ h — ^^/VJjX^fd; 8 7 
^Jte^m 1 2 : 

PFAi!l^Iic7^;^=itJ:7i/'ffcl7K^^ (4 6. 9fi«%7K^lg) 8. 53 g 
(0. 20 0^/1^) tTKll. 7 0 gSrttii^. t&MT 
3 5g (0. 0 5^/V) ^/hJtt-^^f«JUi!^UTol 5i9-:d^ttTS 
Abfco ^M-C$f^Jc2^r^iti«^Lfc^s l-3z^/i.-2. 3-i^^^7W^i5^ 
=:i^AcDp{'3^/U^^J^<^p<^y^>'V'-;^^i^^^>'^^^ (1. 7 8mol/ 
kg) ^29. 49g (0. 0 5 2 5^/1^) flrJSTU^ $ ^ 6 0 "C-C 1 ^F^^t 

wi^tco sf&^^^tiib. mi^^^mm. mm^m^u n-zf^y-/\-i)>h 
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9 0%t?*)ofz:o 

'f-jvm.WtM.<0 ^9 J — /P- i^:^ -^/i^:*— tK^— b^^g (1. 77mol/kg) 
Sr56. 5g (lOOmmol) 7 ^x'fliTi^^::^^^^ 3 . 70g (100mm 

0 1) trttji^. 5 O'CTfS^MSI^l-fCo KlS?ISSr?gtagb. tHlgJJlH^ 5"fkT 
/V^=:i>A3 7K?Pi^^l 3. 8 0 (lOOmmol) ^^JJP U 5 OX:-^ 3 ^F^^ 

PFA3^3ltLllE:77;^=3jc::7y'fb7K^3 0 g (ISOOmmo l) Srttii^s 

1 -ji^/v- 2, 3 -v?^^/W ^JJ^V^IJ -!i7j^(D7<^/V-J^^^c^7«i5^/— /l^- 
^WX^^^f^WM ^'S.. 77mol/kg)tr28. 3 g ( 5 0 mm o 1 

Tb^o ^<^** 3 0:9-m#b, $ e>jj:H>^5"fbT/i-^::^iJ7A37KfB«^^ 

6. 9 0 (SOmmol) St^JOD b 3 ^^^#bfc„ R^&l^}i-^^^bfc^. 
@($:;i5;^fflb. K/^?r^:5:t>'@#:^:»-^bfc;&5, l-:3^^/V-2, 3-i?7f^/W 
5^yy ^t^A<D-r b7:7/V:^aT/v5 ^/^i^f^#^bTV^7&;^)>of^:„ 
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wkma^ 1 fi*%£JiT-cfc ^^t ^mm. t-r^. r^\^^=-^ j>.mM^ i^fi^^. 

i^im (XPS) {2:J:«9:9-tifbfc#'^. A 1 2 p;^-<i5^ h/wof-jJ^ h s/T'^s 

74. 0~75. 8 e VT?fcSr^^#mi:-r5. T.'^^::^e7Am^^3>'7*Vi^o 

MFn" (a) 

1 mu±'v^^^ t ^^t-r^> ft^otsfflni ~4^(ov^-rtL 

7. TIB (1) ^-^m^n^mmmm^T^i^=-^j>^(D'rh9:7/u:ttir^\^^ 
>'^^Rxfmm^^^\^> d^oTiB (2) ~ (4) ^•r'^$ttS'fii'^i^(^^*:ei5 



wo 2004/040605 




;T/JP2003/014014 



62 

0, 6mm%£AT-cfcsri:^#mi:'rs. mm=^>''f>'^mmmm. 




(1 ) 



o 

R^2-{i_M-x^— N-R^^ ( 2 ) 



R"~R"&t;^X^d>b^t^tbSft7i:<© 2 o;652V^^^:Jg'a'UT^Sr?^fifebTV^ 
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(3) 




(4) 
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8. (1) ^-x^m^n^^itK 1-^5^/1^-2, s-i^^T^^/w^^iJ^i^y =^^7 

9. (2) ~ (4) ^■C^^tbS^b'&i^dS. N- (l-7«^/^-2-r^/^ 
^/V) T-fehr^K. N- (2-^^/W- 2-T^ /^ai^ylx) T-fehT^K. N 

(2-^^/V-2-/'5^>'^T^yj^^/^) T-fehT^K> N- (2-:3^5^/V 

-N- (2-7«^/^T5/^'^/^) T-fehT^Ks N-^^/W-N- (1-^^ 
2 -pi ^/l.T 5 / ziu^/V) T-fe bT ^ K. 1 -o^^/U- 2 ^ ^ >^ y i^. 

1, 2. 4- by ^^y'y 2. 4-i^p«^/w ^^>^y ^^ 2-^ 

y ^l>AS.TJ*2-pJ b^^':?57/V'^=/^7«^/^- 1 . 3, 4- h y 5^$^>^ 

y t>^f^tt s V ^-TM^ 1 m&s±X'$> ^:Lt ^mm. t-t^. mi^(o^mn 
7 xf* 8 •mz.'m^<omMWLo 

l«t::|5^(Dm^i«5o 
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1 2 . tt^<^^ffl^ 7 ~ 1 1 m(D\,^'rM> 1 r^\cmm<ommm^m\^^fcmm=^ 

14. TIB (5) ~ (7) ^<r>\^^M^-^mi^^^%y(r>-^ 
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